Movement of a small mitochondrial double-stranded RNA element of Cryphonectria parasitica: ascospore inheritance and implications for mitochondrial recombination.
Movement via somatic fusion and inheritance of a small mitochondrial double-stranded (ds) RNA element was examined in Cryphonectria parasitica. The 2.7-kb dsRNA from the C. parasitica strain NB631 encodes a putative RNA-dependent RNA polymerase when the mitochondrial code (UGA = Trp) is invoked. All progeny from asexual spores (conidia) of strain NB631 examined for dsRNA contained the 2.7-kb element. Unlike other C. parasitica dsRNAs, which are cytoplasmic, the dsRNA in strain NB631 was transmitted through the sexual cycle (ascospores) if the strain containing the element acted as the female in crosses. Movement of the 2.7-kb dsRNA was also observed through hyphal anastomosis. Transfer by anastomosis was accompanied by mitochondrial movement and recombination of the mitochondrial genome as determined by RFLP analysis. In control pairings between isolates lacking dsRNA, mitochondrial movement and recombination were also observed. Transfer by anastomosis allowed the generation of infected and uninfected isogenic lines, and permitted us to evaluate the effects of the dsRNA element on virulence of the host. Bark virulence assays on American chestnut suggest that NB631 dsRNA decreases the virulence of C. parasitica, but not to the level associated with members of the Hypoviridae.